V ASODEPRESSOR syncope offers an interesting experimental situation for the study of the physiologic mechanisms controlling blood pressure and cardiac output. Heretofore, only a relatively small number of observations on the cardiac output during the acute hypotensive phase have been reported." 2 The difficulties in producing syncope at will, coupled with technical complications in measurement of cardiac output under such unstable circumstances, have made experiments difficult. The dye-injection method of determining cardiac output has enabled us to study not only the syncopal episode itself, but the effect of modifying experimental situations. These observations, obtained during the course of an over-all assessment of vasodepressor syncope, are the subject of the present report.
iMETHOD The subjects were all university students. Syncope was induced by passively tilting to a 600 head-up position. Spontaneous syncope occurred in 20 per cent of the subjects. Of the remaining subjects, syncope was induced in 80 per cent by the oral administration of sodium nitrite 10 anxiety or apprehension during the syncopal reaction was unusual.
The typical arterial pressure and pneumographic changes in vasodepressor syncope are illustrated in the record of subject LB in figure  1 . Of particular interest in the arterial pressure tracings are the prominent Traube-Hering waves, the forward migration and diminution in size of the dicrotic notch, and the progressive fall in systolic, diastolic, and mean arterial pressure. The hyperventilation and relative bradyeardia are additional features of the reaction.
Cardiac Output During Vasodepressor Syncope
In 8 subjects cardiac outputs were determined at 600 head-up tilt before and during the syncopal reaction. Control outputs were determined 3 to 10 minutes after tilting, when the subjects were relaxed with stable blood pressure and pulse. Since presyncopal changes, e.g., yawning, nausea, pallor, sweating, mydriasis, and hyperventilation, occur at varying and unpredictable intervals before the hypotension and bradyeardia, dye injections for the syncopal cardiac outputs were made only after the latter findings were in evidence on monitored records. With the onset of convulsive movements in any subject, the tilt was terminated immediately. In 7 of these subjects undamped pressure recordings at the time of the syncopal reaction revealed systolic arterial 
Effects of Inflation of Antigravity Suit
In an attempt to assess the role of diminished venous inflow to the heart in the hemodynamic * Refers to standard error of the mean.
All data obtained while subjects were in the 600 head-up tilt position.
* Refers to standard error of the difference between means. All of the above determinations were performed while the subjects were in the horizontal position. The observations on the effect of return to recumbency demonstrate that the cardiac output often increases above resting levels during the recovery process, indicating a removal of those factors responsible for the restriction of the cardiac output. Since the rise in cardiac output during the termination of a syncopal reaction could be accomplished by removal of either or both of the aforementioned mechanisms restricting cardiac output, it was necessary to evaluate the relative significance of each factor individually by studying the cardiac output responses under various experimental conditions while the subjects were maintained in the tilted posture.
Observations on the existence of myocardial vagal inhibitions suggested that a vagoinhibitory effect might explain the cardiac output response during syncope. In addition, slowing of the heart, long recognized as occurring during syncope, might of itself be a restrictive factor on the heart's ability to compensate. The effect of atropine on the cardiac output response in syncope was therefore studied. Despite the presence of marked tachycardia and apparent vagal blockade at the height of syncope, the cardiac output response to the fall in peripheral resistance was no different from that in the nonatropinized subjects. The factor of bradyeardia therefore does not appear to be the limiting one in restricting the cardiac output. In addition, atropine-sensitive cardio-inhibition probably does not play a significant role in the cardiac output response in syncope.
Attention was next directed to the second possible mechanism of cardiac output restriction. The effects of increasing the volume of blood available to the heart by antigravity suit inflation, negative-pressure breathing, and albumin infusion were studied. Each of these factors was found either to abort or to prevent the hypotensive phase of syncope. Because of the ease of experimental control and the efficacy of its action, the antigravity suit was studied most extensively. Inflation of the antigravity suit resulted in termination of the hypotension and simultaneous elevation of the cardiac output. These changes occurred despite the fact that the subjects were maintained in the upright position, and strongly suggest that the factor of limited venous inflow plays a significant role in the restriction of the cardiac output in syncope. Although the data concerning the effects of situations designed to enhance venous inflow to the heart do not eliminate the possibility of concomitant neurogenic myocardial inhibition, it appears unnecessary to invoke the latter factor as an additional explanation for the diminished cardiac output response in syncope.
The fall in arterial carbon dioxide content is probably secondary to the hyperventilation during syncope. Hypocapnia secondary to hyperventilation has been demonstrated to result in mild to moderate hypotension, increased forearm blood flow, and diminished cerebral blood flow.11 ' 12 Despite these changes, all of which are well known components of the circulatory picture of vasodepressor syncope, acute hyperventilation alone uncommonly produces typical vasodepressor syncope. It is thought therefore that the hypocapnia during syncope is an important factor in accentuating the circulatory embarrassment, but probably is not an essential component of the reaction. Supporting this view is the finding that inhalation of 5 per cent carbon dioxide tends to diminish or eliminate the hypocapnia without otherwise altering the syncopal reaction.'3
The observed fall in total peripheral resistance in our subjects is of interest in light of studies on specific vascular beds. Although blood flow effects have varied, the syncopal reaction has been found to result in a decreased vascular resistance in the muscle,14 splanchnic,15 and renal'6 circulations.
Engel and Romanol7 have suggested that fainting represents an incomplete response in the preparation for flight occurring in situations where muscular activity is repressed. The physiologic adaptations for motion are thus incomplete, with resultant circulatory disorganization. The findings reported in this paper are consistent with this thesis.
From a circulatory standpoint, therefore, fainting might be characterized by a series of events initiated by a precipitous fall in peripheral resistance and arterial blood pressure occurring in the face of a situation where the heart does not compensate by increased output. Although the present study has focused attention on these circulatory aspects of syncope, it is clear that other facets, such as emotional and humoral factors, are involved. SUMMARY Postural syncope can be produced with facility by 600 head-up tilt with the aid of sodium nitrite. Syncope so induced is similar to spontaneous vasodepressor syncope, and offers an experimantal technic for the study of regulation of blood pressure and cardiac output.
The cardiac output in vasodepressor syncope tends to fall slightly. During recovery, the cardiac output rises at times to supernormal levels. Of particular interest is the failure of the cardiac output to compensate for the fall in peripheral resistance during syncope. The occurrence of either neurogenic myocardial inhibition or markedly limited venous inflow were investigated as possible explanations for this finding.
Atropinization prevents the relative bradycardia during syncope, but does not alter the cardiac output response.
Antigravity suit inflation or negative-pressure breathing rapidly reverses the syncopal reaction. The improvement following antigravity suit inflation is associated with a rise in cardiac output and insignificant changes in peripheral resistance. Albumin infusions were found to prevent syncope.
The arterial carbon dioxide content falls at the height of syncope. This fall is probably secondary to the hyperventilation during syncope, and contributes to the circulatory embarrassment by further lowering peripheral resistance and cerebral blood flow.
The major circulatory event of vasodepressor syncope would appear to be not only widespread loss of peripheral resistance, but its occurrence in the face of inability of the heart to compensate by an increase in output. Present evidence favors the causative role of limited inflow in restricting the response of cardiac output. SUMMARIO 
